Introduction
The amount of energy which enters the structure depends on several factors such as the duration of the earthquake and its frequency content, the location of the structure and its stiffness and mass. Absorption of energy by lateral force resisting systems determines the performance of a structure during an earthquake. The use of dampers is one of the methods to reduce the damage to structural members due to the yielding of these members. Generally, the dampers are divided into two groups of speed-dependent and displacement-dependent dampers. In this classification, the viscoelastic damper is considered as a speed-dependent damper (Fig. 1) . Some of the most important advantages of this type of dampers include easy installation, cost reduction and also the proper performance during an earthquake over a wide range of ambient temperature. 
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Determining viscoelastic damper specifications
The viscoelastic material of 3M ISD 110 was used to determine viscoelastic dampers specifications. This material has a loss factor of ƞ v = 1.2, storage modulus of G' = 0.513 MPa, and loss modulus equal to G'' = 0.6156 MPa. Based on a study by Chang et al. (1998) [7] , the effective loss factor of the viscoelastic dampers assembly ƞ v-b is given by equation (1) where is the ratio of bracing to damper stiffness that is assumed to be 40.
.
The damping ratio of i-th mode of the structure is also obtained by the research carried out by Chang et al. (1992 Chang et al. ( , 1995 [8, 9] , equation (2) , where ω i and ω si are the natural frequencies of the structure without and with the dampers in terms of (rad / s) respectively. In this equation, the damping ratio was assumed to be 15 %, which lead to ω si to be 1.167 times ω i . Chang et al. (1998) [7] provided the equations (3), (4), and (5), where the viscoelastic damper stiffness is K v , the maximum nonlinear displacement of each damper is ∆ max , the K v-b is the stiffness of the damper system with braces, and h s is the height of each floor which is equal to 3 meters. Assuming the use of 2 layers of viscoelastic material and maximum allowable strain of viscoelastic material equal to 150 %, its area is calculated by equation (5), where h is the thickness of viscoelastic material equal to 3 cm, N is the number of dampers on each floor, and n is the number of viscoelastic material layers. ,
,
Investigating viscoelastic damper behavior under near-field earthquakes
This study was carried out on a two-dimensional eight-story steel residential building, in which viscoelastic dampers are used. This structure contains three spans, each of them is 5 meters in length and the height of floors is 3 meters (Fig. 2) . The gravity load of this structure consists of dead and live loads, is applied to the structure before lateral loading. The earthquake records considered in this study are presented in Table 1 . These earthquakes have a pulse-like behavior. Fig. 2 : Schematic of the studied structure. 
Investigating the amount of energy absorbed by viscoelastic dampers
According to Fig. 3 , after analyzing the considered structure using nonlinear time history analysis, viscoelastic dampers absorbed a significant amount of energy entered into the structure, which indicates that the dampers provided proper performance and high efficiency during considered earthquakes. For understanding the behavior of a single viscoelastic damper during near-field earthquakes, shear force-displacement diagrams for the viscoelastic damper on the last floor are given in Fig. 4 . 
Investigating the performance of viscoelastic dampers under an earthquake with directivity feature
Earthquake directivity is a phenomenon in which acceleration is applied more than usual in a particular direction during a certain period of time. It should be noted that if the period of the structure and the pulse period become close to each other, a force higher than expected value will apply to structure. The properties of the near-field earthquakes caused to form forces that were not previously seen in the design regulations. Therefore, after studying the impact of near-field earthquakes on structures, correction coefficients were added to the codes for this purpose Like Standard No. 2800 (2015) [10] . In order to investigate this issue, we studied the Parkfield 2004 earthquake. As shown in We plotted the acceleration-time (Fig. 6) , the velocity-time (Fig. 7) , and response accelerationperiod graphs (Fig. 8) for two stations and compared them with each other. As shown in Fig. 6 , more acceleration is recorded at CA Fault Zone 1 Station. Fig. 7 also shows the pulse-like behavior in the velocity time history related to CA-Fault Zone 1. Also, in Fig. 8 , a significant difference was observed between the spectral acceleration responses of these two stations for certain periods, in such a way that the acceleration applied to existing structures on the side of the CA Fault Zone 1 station was several times that of the other side. According to the reasons given for Figs. 6, 7, and 8, we found that the Parkfield 2004 earthquake along the CA Fault Zone 1 station has a directivity feature. To find the most critical angle of force applied to the structure due to the earthquake directivity, we plotted the spectral acceleration response diagrams of the CA Fault Zone 1 station, for each 10-degree rotation of the horizontal acceleration components perpendicular to each other which are recorded by this station (Fig. 9) . In fact, by doing this, instead of turning the structure, we rotated the acceleration components. Considering that the period of the first mode of the structure under study is 1.31 seconds, we found the maximum response acceleration corresponding to this period according to Fig. 9 , which was 30 °. In order to compare the performance of viscoelastic damper under the earthquake with directivity feature in two stations located on the side of directivity of the earthquake and without directivity, the structure under study was subjected to the acceleration time history of 30 degrees rotated (Fig. 10) and we compared the base shear (Fig. 11) , input energy and dissipated energy by viscoelastic dampers (Fig. 12) for these two stations. After reviewing and comparing the base shear-time diagram for two Parkfield 2004 earthquake stations, it was observed that if the structure is built in a direction where directivity occurs, a large and significant force must be tolerated relative to the direction that directivity does not occur. According to Fig. 12 , the directivity phenomenon leads to generate more input energy to the structure. But, it was observed that the viscoelastic damper in both cases of directivity and lack of directivity showed a proper performance in absorption and dissipation of the input energy. 
Conclusion
After examining the behavior of viscoelastic damper under near-field earthquakes with directivity feature, it was observed that the directivity phenomenon leads to create higher acceleration, base shear, and input energy to the structure. It was observed that viscoelastic dampers in both cases of with and without directivity absorbed the significant amounts of input energy, therefore, are considered as an appropriate option to control the vibrations of the structure under the near-field earthquakes.
